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SCLEROCACTUS (CACTACEAE): A REVISION 
-------------- KENNETH D. HEIL' AND J. MARK PORTER' 

'San Juan College, 4601 College Blvd., Farmington, NM 87402 
'Rancho Santa Ana Botanic Garden, 1500 College Ave., 

Claremont, CA 91711 

Summary. The genus Sclerocactus Britt. & Rose (Cactaceae) is a small group of globose to sub
cvlindric cacti, mostly with hooked central spines, of the Colorado Plateau, Great Basin, and nonhem 
1'.;lojave Desen of the western U.S. Thineen species and five subspecies are recognized. A new name, 
S. c/01-eriae, is proposed for the combination of two forme� varieties of S. wlzipp/ei, var. lzeilii and
var. ree• �sii. We also elevate S. p11bispil1•1s var. si/eri and S. we1/a11dic11s var. ilseae to specific status.
and describe one new subspecies (S. cloveriae subsp. brackii). Half of the recognized taxa of Sc/erocac
lllS are either protected as endangered or threatened species or (in the case of all of the newly 
described taxa) warrant protection, and we briefly discuss the conservation of this group. 

Introduction 
Britton and Rose ( 1922) were the first to rec

ognize the genus Sclerocac/lis, characterizing it 
by the nearly naked fruit and tuberculate seeds. 
They included only two species: S. wlzipp/ei (En
gelm. & Bigelow) Britt. & Rose and S. pol.1•a11-
cistn1s (Engelm. & Bigelow) Britt. & Rose. Al
though new species of Sclerocacttis were described 
in the intervening years (Evans, 1939; Clover and 
Jotter, 1941; Clover, 1942; Peebles, 1949), the 
first comprehensive study of Sclerocac111s was 
that of Benson ( l  966a, I 966b). In his revision 
he discusses six species and three varieties (five 
new combinations and one new species) and pro
vides descriptions, a taxonomic key, and distri
bution chans. Funher work (Woodruff and Ben
son, 1976; Benson, 1982) expanded the genus to 
include eight species and two varieties. No fewer 
than five species and three varieties have been 
described (Castetter et al., 1976; Heil, 1979; 
Welsh and Thom, 1988; Heil and Welsh, 1988; 
Hochstatter, 1989, 1993) that were either not 
evaluated by Benson or post-date his work. Al
though there has been one attempt to re-evaluate 
this genus since Benson (1982), Hochstatter 
( 1993) falls shon of a systematic revision, for the 
herbaria of the United States were not consulted 
nor the type collections reviewed. 

The circumscription of this genus as a whole 
is not without controversy. Gerald Arp ( 1972) 
transferred some members of Sclerocac111s (he 
did not transfer S. p11bispi1111s (Engelm.) L. Ben
son or S. panoijlorus Clover & Jotter) into Pe
diocac/lis, based on the results of a phenetic anal
ysis using an unspecified similarity measure. He 
concluded that his phenetic analysis provided 
evidence that both Sclerocacttis and Pediocactus
were polyphyletic and should therefore be treat
ed as a single genus. Unfonunately, Arp confused 
overall similarity with synapomorphy (similarity 
due to the possession of shared derived features) 
as providing evidence of phylogenetic relation
ships (Hennig, 1966). Moreover, he failed to in-

elude uther taxa which may be more closely re
lated to Sclerocacllls than to Pediocactus (e.g., 
Echi11omas111s). Without taxa to serve as out
groups, there is no way to demonstrate mono
phyly of his circumscription of Pediocac111s or to 
root his tree, rendering his conclusions hollow. 
The different method offruit dehiscence, dissim
ilarities in seed structure, anther ultra-structure 
and persistent versus nonpersistent perianths 
easily distinguish Sc/erocac11is from Pediocactus 
(Benson, 1974; Heil et al., 1981; Heil and Porter. 
unpubl.). In a more recent recircumscription of 
the genus, the International Organization of Suc
culent Plant Study (!OS) has taken a more con
servative view, including A11cistrocac111s. Eclzi
nomas/lls, Toumeya, G/a11d11/icac111s, and 
lloma/oceplza/a in Sclerocacttis, based on simi
larities in seed morphology (Hunt and Taylor, 
1986); Pediocactus, however, was not included 
in Sclerocac/lis.

We have taken a more traditional view of 
Sc/erocac/lls by regarding Pediocactus, .-l11cistro
cac111s, Eclzi11omas111s. Toumel'a, Gla11d11/icac111s 
and llomaloceplza/a as distinct genera, even 
though there is evidence that some of these groups 
(or members thereoO may be closely related to 
Sc/erocac11is. Further research into the anatomy, 
morphology, development and phylogeny.of these 
groups will clarify their relationships. However, 
in the meantime, because these data are largely 
lacking, it seems premature to include other rec
ognized genera in Sclerocactus.

High levels of morphological variation within 
and between populations of the recognized spe
cies, and shifts in morphology during life (ju
venile vs. reproductive, primary stem vs. sec
ondary stems) have made Sc/erocac111s a 
notoriously difficult group for species-level iden
tification. This variation may involve all parts 
of the plant body including floral, stem and spine 
features. A noteworthy example is the profound 
differences between juvenile and mature stems 
in Sclerocac11is. The morphology of juvenile (pre
reproductive) plants is characterized by more 
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el .1ose or elliptic stems bearing podaria (tuber
�ks) that are not coalesced into ribs. These stems 
have areoles that either lack central spines or that 
have shon central spines and fow, shon radial 
spines. In some species this morphology is main
tained throughout the life of the plant (e.g., S. 
111esae1·erdae and S. bre1·ispi1111s), but generally 
all of these features change as the plant matures. 
Adult (reproductive) individuals have cylindroid 
,terns in which the tubercles are coalesced into 
distinct ribs, while the areoks bear a greater 
number of longer central and radial spines. There 
appears to be a repeated pattern of morpholog
ical change in Sc/erocacws. This involves the 
tendency in some populations (or species) for 
reproductive individuals to bear stem and spine 
features found in juveniles of other populations 
or species. Remarkably. these populations also 
possess convergent floral morphologies: flowers 
�·c shon, broad and barrel-shaped, with ovoid 
t. ,als, and somewhat resemble an open bud. This 
convergent floral morphology should not be sur
prising; any change in stem development will 
also affect the flowers, for part of the flower (i.e., 
the pericarpellary region) is derived from stem 
tissue. The change in timing of events during 
development (heterochrony) in which plants that 
appear juvenile vegetatively are able to flower 
and fruit, is termed paedomorphosis. It appears 
that paedomorphosis plays an imponant role in 
th� evolution of Sc/erocact11s. 

· his revision is the first comprehensive study 
of Sch•rocactus since Benson ( l 966a, I 966b, 
1982) and is an attempt to make some sense or 
the pallerns of morphological variation in light 
of more extensive population-level field-work (the 
senior author began his study of Sc/erocactus more 
than twenty years ago). This field-work has pro
vided a belier understanding of the distribution 
of the species and the pallerns of murphological 
variation with respect to geography. We hope to 
provide a more uniform treatment of the inter
am· intra-population patterns of morphological 
var,Jtion and to designate those morphologically 
cohesive units that possess geographic and eco
logical continuity. This treatment provides a 
springboard from which future studies can be 
launched, testing both the classification present
ed here and the relationships between these and 
other cacti. Although there has been great inter
est in this group, owing largely to the rarity of 
some of its members, very little biological data 
exists in the literature. It is our hope that this 
trL .:ment will stimulate further research of re
productive biology, genetic structure of popula
tions, physiology, and structural anatomy within 
Sclerocactus. 

Although about half the species of Sc/erocact11s 
are widespread and quite plentiful, six have re
stricted ranges. Three are listed by the United 
States Fish and Wildlife Service (USF&WS) as 
threatened or endangered: S. mesae-verdae, S. 
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gla11c11s. and S. ll'rightiae. In addition. two spe
cies, (S. brevispin11s. and S. sileri) and one sub
species (S. c/oreriae subsp. brackii) are very lim
ited in distribution and should be considered rare 
and potentially in need offederal prot�"Ction. With 
current world attention focused more and more 
on conservation issues, it is ironic that it is nec
essary to stress the need for restraint from field 
collection of these rare species. Illegal taking of 
federally protected cacti has continued over the 
years, including the removal of plants from sci
entific study-plots designed to evaluate the de
mography and biology of these endangered plants. 
Because of concerns over protection. we ha,·c 
found it necessary to limit the citation of spec
imens, panicularly for uncommon species, and 
to be vague at times in discussions relating to 
distribution. We would like to point out that the 
collection of federally listed species is a violation 
of federal law; the collection of any sclerocactus 
on tribal lands is a violation of Navajo Tribal 
law; and collection of this genus on Ute Moun
tain, Ute Indian lands, Southern Ute Indian lands. 
or Uintah and Ouray Indian lands, is a violation 
of tribal law. 

Sclerocactus 

Sc/erocacllls Britt. & Rose, Cactaceac 3:212. 
1922. Type species: Sc/erocacws po/_l'ancistms 
(Engelm. & Bigelow) Britt. & Rose (Denson ( 1966] 
designates S. whipp/ei as type; however, Britton 
and Rose ( 1922:212] clearly designate a type: 
·• ... Ecl1inocact11s po/yancistms is the type'"). 
Coloradoa Boisscvain in Boisscvain & David
son, Colorado Cacti 54. 1940. Type species: C.
111,•sae-1-erdae Boissevain ex Hill & Salisbury. 
Ferocac111s section Sclerocactus (Britt. & Rose) 
N. P. Taylor, Cact. Succ. J. (Gr. llr.) 41 :90. 1979. 

P erennial, stems succulent, plant deep-seated 
in winter but never llat-toppcd. Stems mostly 
solitary, occasionally clumped, pak green to dark 
green, or bluish green, occasionally glaucous, 
ovoid, globose, or depressed-globose, deprcsscd
hemispheric, cylindroidal to elongate-cylindroi
dal, 1.8-15 cm diam, 1-40 cm long; podana 
usually coalescent (forming 10-17 ribs). rarely 
remaining separate (tubercles), mostly 6-14 mm 
long vertically, 6-9 mm broad; areoles elliptic; 
central and lateral spines (0) l�(-1 I), gray, white, 
yellow, straw, red, reddish-brown, brown, pink 
to purplish-pink or black, usually of two or three 
distinct types and usually one or more hooked, 
the longer 0. 7-9 cm long, 0.5-3 mm thick, acic
ular or subulate or commonly some of each type; 
radial spines 2-11(-18), white or gray or some
times straw, brown pink or purplish-pink, 0.6-
6 cm long, straight; flowers near apex of stem. 
opening I� cm wide, 1-5.7 cm long; lloral (re
ceptacular) tube funnelforrn; bracteo/es soft and 
scale-like, succulent, margins hyaline, entire or 
fimbriate, axils naked or sparsely hairy; 011ter 

tepa/s with greenish-lavender, reddish-brown, 
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yellowish-brown, or purple midstripes, the mar
gins white, cream, gold, rose, pink, or purple, 
oblanceolate, 1-4.5 cm long, 3-10 mm wide; in
ner tepals white, yellow, or pink to reddish-pur
ple, red violet, magenta or lavender, lanceolate 
to oblanceolate, 1.5-5 cm long, 4-12 mm wide; 
filaments white, cream, green, pale yellow, purple 
or magenta, the anthers yellow or rarely cream, 
margin of dehisced thecae with long papillae; 
style cream, light green, pink or purple, papillose 
throughout in all species except S. polyancistms; 
stigma green to yellowish-green, 7-12-lobed; 
pericarpel epidermis with large papillae and ap
pearing granular, or with small papillae and ap
pearing smooth; fruits from near stem-apex, 
green, often turning red, thin-walled, becoming 
dry at maturity, naked or with a few broad, thin 
scales, 0. 7-3 cm long, 0.5-2.1 cm diam, opening 
with 2-4 irregular, short, vertical slits above the 
base within a nearly regular, circular region 
around the base, or indehiscent; seeds brown or 
black, papillate-reticulate, rarely furrowed, 1.5-
3 mm long (maximum length), I. 9-4 mm broad, 
1- 1.5 mm thick. 

The thirteen species included in Sclerocacws 
are found in the southwestern United States in 
the Great Basin and Colorado Plateau provinces. 
In the Mojave, Great Basin, and Navajoan De
serts they are associated with blackbrush, salt
brush, sagebrush, and pinyon-juniper woodland 
communities. In the Death Valley region, S. 
polyancistnisgrows at an elevation as low as 2 500' 
(758 m), while in San Juan County, New Mexico, 
S. clo,·eriae has been found as high as nearly 
8000' (2420 m). These species occur on many 
different soil-types, ranging from very gravelly, 
sandy soils to heavy, alkaline clays, or gypsifer
ous soils.

Key To The Species of Sc/erocactus 

I. Central spine �I; perianth cream or pink: clay soils; 
in southwestern Colorado and northwestern New 
Mexico . ................... I. S. mesae-,wdae. 

I. Central spines 1-11 (rarely O in Duchesne County, 
Utah); perianth color various; on various soil types. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 

2. Filaments magenta, flowers pale pink to whitish, 
fruit usually lacking bracts; south-central Utah. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. wrightiae. 

2. Filaments green to whitish, but if magenta then 
tepals purple, not pale pink or whitish; fruit of-
ten bearing bracts. . ..................... 3. 
3. Lower central spine either not hooked, ab

sent, or, if slightly hooked, then less than I
cm long; restricted to clay soils . ........ 4. 
4. Lower central spine mostly straight (rare

ly hooked); flowers moslly 4-5 cm diam, 
>--4 cm long; extreme eastern Utah, 
southwestern Colorado . .  3. S. g/aucus. 

4. Lower central spine absent or if present
then slightly hooked and less than I cm
long; flowers mostly l .7S-3 cm diam, 2.S-
3.5 cm long; Duchesne Co., Utah . .... 
.................... 4. S. brevispi11us. 
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3. Lower central spine hooked, over I cm long; 
on various soil types. . ................ 5. 

5. Fruit opening along 2-1 vertical slits; 
central and lateral spines mostly 4; Great
Basin Desert and Arizona Strip. . ... 6. 
6. Juvenile spines and areoles white-pu

bescent at the base of older stems; style 
pink to reddish-violet; Great Basin 
Desert . ........................ 7. 
7. Flowers bronze to yellow; le, .ver

central spine red to almost black,
1.5-3 cm long; upper central spines 
0.7-3.5 cm long, 0.7-1 mm wide. 
.............. 8. S. p11bispimts. 

7. Flowers pink, rose to violet; lower 
central spine white, gray tan, or 
almost brown or reddish brown to 
black, 2-1.5 cm long; upper cen
tral spines 2� cm long, 1-2.5 mm 
wide . ...................... 8. 
8. Lower central spine tan 10 al

most brown or reddish to al
most black, 2-3 cm long; upper
central spine 2� cm long, 1-
1.6 mm wide; southwestern 
Utah . ....... 9. S. spinosior. 

8. Lower central spine white, tan, 
gray or black, 2.5-1.5 cm long; 
upper central spine 3.5-5.5 cm 
long, 1-2.5 mm wide; Iron 
County, Utah; Nye and Lin
coln counties, Nevada. . .... 
.............. 10. S. blai11t'i. 

6. Juvenile spines and areoles not white
pubescent; style yellowish-green; Ar-
izona Strip . .......... 11. S. ,ileri. 

5. Fruit indehiscent or dehisc;ng along a 
basal suture; central spines 4-8; Mojave 
Desert and Colorado Plateau. . ..... 9. 
9. Hooked spines 1-3; Rowers rose, pink, 

purple, yellow or white; Colorado Pla-
teau . ......................... 10. 
10. Flower 3-5.7 cm long, 2.5-5.5 cm 

wide, funnelform, pcricarpel with 
large papillae, surface granular;
upper central spine flat or angled.
............. 5. S. parvijlonts. 

10. Flower 2.2-3.2 cm long, 1.5-2 cm 
wide, turbinate, pcricarpcl with 
small papillae, smooth; upper 
central spine Rat and ribbon-like .

. ...................... 11. 
11. Tepals yellow; central spines 

4; northeastern Arizona and 
San Juan County, Utah. . .
. . . . . . . . . . . 6. S. whipp/ei. 

11.  Tepals purple; central spines 
6-9; southwestern Colorado 
and northwestern New Mex-
ico. . ...... 7. S. c/o,·eriae. 

9. Hooked spines 4-8; Rowers rose pur
ple to magenta; Mojave Desert . .  12. 
12. Stems mostly 1�20 cm long; 

central spines 9-11; Rowers
mostly 5 cm wide, 5� cm long; 
seeds finely papillate. . ....... . 
.......... 12. S. polyancistrus. 

12. Stems mostly 5-10 cm long; cen
tral spines 4-7; flowers mostly 2-
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2. 5 cm diam, 3-4 cm long; seeds 
irregularly furrowed . ......... . 

....... 1 3. S. 11ye11sis. 

1. Sclerocactus mesae-�erdae (Boisscvain ex Hill
& Salisbury) L. Benson, Caci. Succ. J. (U.S.) 
3 8:54. 1966.

Coloradoa mesae-verdae Boissevain c, Hill & Sal
isbury, Index Kewcnsis Suppl. 10:57. 1947. (not 
Coloradoa mesae· W!rdae Boisse vain c:.x Bois· 
sevain & Davidson, Colorado Cacti 5 5. 1940); 
Echi11ocactus mesae-rerdae (Boissevain ex Hill 
& Salisbury) L. Benson, u:aR. West. Bot. 6: 16 3. 
19 51. Sclerocactus mesae-1·,·rdae (Boisscvain ex 
Hill & Salisbury) L. Benson, Cact. & Succ. J. 
(U.S.) 38:54. 1966. Pediocactus mesae-verdae 
(Boissevain ex Hill & Salisbury) Arp, Cact Succ. 
J. (U.S.) 44:222. 19 72. 

Type. Boisse1·ai11 s.n., Cortez, Colorado (the 
type specimen was reportedly deposited at the 
Dudley Herbarium of Stanford University; 
however, it was not found by Benson in 196 5. 
He therefore designated a neotype: L. E. & R. 

Benson /6/ 55, southwest of Mesa Verde, south 
of Cortez, Colorado, April 11, 1962 (POM 
3068 3 7). 

Mesa Verde Cactus (Fig. 7) 

Taproot much branched; s1ems mostly pale 
green, depressed-globose to ovoid, mostly 3.2-
11  cm long, 3.8-8 cm diam; ribs 13-17; wbercles 
inctJnspicuous; areoles woolly; central spines 
0(-1 ), rarely hooked, 7-1 5 mm long; peripheral 
spines none; radial spines 7-13, straw-colored, 
spreading, 6-13 mm long; flower 1-3 cm wide, 
1-3.5 cm long, diurnal; outer tepa/s with purple
midstripes and cream or gold margins, oblan
ceolate, 1-2.5 mm long, 5-8 mm wide; inner
tepals yellow to cream, rarely pink, oblanceolate,
1.5-3 cm long, ca. 5 mm wide; filame111s pale 
yellow or white; anthers yellow; s1yle light green, 
densely papillate; stigma green, 7-9 lobed; fruil
grc"n, becoming tan at maturity, shon cylin
drL·:d, 8-10 mm long, indehiscent; seeds black,
2.5-3 mm long, 3-4 mm wide.

Distribution. Extreme southwestern Colora
do and northwestern New Mexico. 

Representative Specimens. COLORADO; 
MoNTEZUMA Co. Southwest side of sou1hern at
tenuation of Mesa Verde; near base of the prom
inent bune; bare hills, L. Benson, April 1 1, 1962 
(POM 306837). NEW MEXICO: SAN JuAN Co. 
Ca. 6 mi south and 0.5 mi east of Shiprock, New 
�!c,ico, K. Heil. July 1979 (SJNM 2649). 

·,he Mesa Verde cactus was discovered by
Charles Boissevain in Colorado and described 
and published in 1940. It grows on the tops, 
sides, and base of Mancos clay hills between Cor
tez, Colorado and Sheep Springs, New Mexico, 
at an elevation range of 4900-5 500' (1480- 1660 
m). Associated plants include Opuntia polyaca11-
tha (prickly pear cactus), A triplex corntgata (mat 
saltbush), A/rip/ex co11fertifolia (shadscale), and 

Table 1. Species and varie:tics of Sc/�rocactus 

I. Sc/erocacws me SW!· i·erdae 
2. S. wriglztiae 
3. S. gla11cus 
4. S. bre1•ispi11us 
5. S. parv,j/onts 

A. subsp. parvijlonts 
8. subsp. interm1td111s 
c. subsp. lt!ffDt!·ClJIIJ'OIIQI!

6. S. ll'hipplei 
7. S. c/o,·eriae 

A. subsp. clo,er1ae
ll. subsp. bracku 

8. S. p11bispimts 
9. S. spinosior 

I 0. S. blai11ei 
11. S. sileri 
12. S. po/ya11cistnis 
I). S. nye11sis 
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Fra11kenia jamesii (frankenia). S. mesae-verde 
usually occurs in full sunlight but may grow un
der a desen shrub. During periods of winter dor
mancy, the Mesa Verde cactus ri:tracts into the 
soil, though on mature plants at least some part 
of the stem is exposed. During early spring the 
plant emerges and begins blooming in late April 
or early May. 

Sc/erocacws mesae-verdae is one of the more 
distinctive and morphologically invariant spe
cies of this genus. Even so, there is some popu
lation-level variation; notably, populations at the 
southern ex1reme of the range tend to possess 
pink flowers, rather than the more typical yel
lowish-cream flowers. There is also a well doc
umented, sporadic mutation with a single hooked 
ci:ntral spine per areole. 

The pollination biology of S. mesae-1•erdae has 
been examined by Tepedino (unpubl., pers. 
comm.) at the Bee Biology & Systematics Lab
oratory, Utah State University. His research in
dicates that this species is predominately out
crossing, though self-compatible. Pollen from the 
same flower (autogamy) does not produce seed, 
but pollen from a dilferenl flower on the. same 
plant (geitonogamy) frequently results in seed
set. However, seed production from geitonoga
mous pollinations produced 50% fewer seed than 
outcrossed (xenogamous) pollinations. This in
dicates that some pollination vector is required 
for successful seed-set in S. mesae-verdae. Flow
ers open from mid-morning to early afternoon 
and remain open for about seven or eight hours. 
Each flower opens daily for three to five days, 
during which the sweetish fragrance disappears. 
When the flowers first open the anthers are ap
prcsscd to the style and slowly draw away, al
ready having shed some pollen. Pollen release 
occurs over several days as the anthers sequen
tially dt:hisce from the outer stamen to the inner. 
Although 22 species of insect visitors ( 1 8  native) 
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self-pollination (autogamy) does occur. Flowers 
open from mid-morning 10 early afternoon and 
remain open for about seven hours. Each flower 
opens daily, for three to live da)·s, during which 
both the color of the tepals fades and the sweetish 
fragrance dissipates. When the flowers first open, 
the anthers are appressed to the style and slowly 
draw away and begin shedding pollen. Pollen 
release occurs over several days as the anthers 
sequentially dehisce from the outer stamen to 
the inner. Although 17 species of insect visitors 
were documented by Tepedino (pers. comm.), 
the most frequent visitors were small solitary 
bees, members of the Halictidae (Ha/ictus and 
Dia/ictus) and Anthophoridae (..Jntlroplwra and 
Tetralonia). It should be noted that the exact 
location of the population under study was not 
revealed to us; however, it was identified as being 
south of Myton, Utah, suggesting that this data 
on reproductive biology may refer to a popula
tion of S. bre1•ispi11us. 

S. gla11c11s is listed as threatened by the United 
States Fish and Wildlife Service (44 FR 58870; 
October I I, 1979). 

4. Sclerocacrus bre,ispinus K. D. Heil & J. M. 
Poner, nom. et stat. nov. 

S. "·e1/u11diciu Hochs1'11tcr var. ilseue Hochs1'1Uer, 
Succulenta 72(2):12. 1993. 

Type. F. llochs1ii11er. Jh0700 (HllG). 

Figs. I, 10. 
Stems mostly solitary, green, elongate and cy

lindrical, ovoid when young, 2.9-7.5(-8.5) cm 
long (mean = 5.5 cm; SD = 1.39), 1.8-6.5(-7.0) 
cm in diam (mean - 5.2 cm; SD = 0.96); ribs 
usually 13, more or less obscure to well-devel
oped, the upper portion of the tubercles evident 
above the ribs, 5-14 mm long, 4.5-15 mm broad 
and protruding above the ribs 5-15 mm; areoles 
4.5-8.5 mm diam, typically 9-24 mm apan; cen
tral spines 4(-5), the hooked lower one often ab
sent, but, if present, straw-colored to brown, high
lighted purplish or reddish, terete or somewhat 
angled, hooked, porrect, 0.3-3.1 cm long, ca. 0.5-
1.0 mm in diam, turned or curving somewhat 
downward, the lateral centrals similar to the low
er but a bit shoner and not curved, angled 10 
flat. somewhat inconspicuous, triangular in cross 
section. 1.5-3.5 cm long, 1.0-1.5 mm broad, 
erect; radial spines 6-7 (5-8), basally 0.9-1.5 mm 
broad, acicular, elliptic or rhombic in cross-sec
tion:J/ower 2.3-3.5(-4) cm long (mean - 3.0; SD 
= 0.37), 1.6-3.0(-3.5) cm in diam (mean = 2.5 
cm; SD= 0.47), eitterior floral tube glabrous, not 
minutely granular-papillate; outer tepa/s greenish 
to purple with brownish midribs, pink, purple or 
whitish at the margins, the larger oblanceolate, 
10-15 mm long, 3.5-7 mm broad, mucronate, 
marginally membranous and crisped or minutely 
toothed; 111ner tepals purple, sometimes suffused 
with brown, the largest lanceolate, 15-22(-30) 
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mm long (mean = 19.0; SD= 0.20), 4-6 mm at 
the broadest point (mean = 4.75; SD = 0.09), 
mucronate, somewhat irregularly toothed: fi/a. 
111e11ts white, tinged with pink to pink-purple, 6-
10 mm long, anthers yellow, 0.9-1.2 mm long, 
0.3--0.5 mm wide; style tinged with pink or pur
ple, rarely green. 14.6-19.5 mm long, 1-1.5 mm 
in diameter, covered with minute but conspic
uous papillae; stigma lobes 5-8, ca. 1.2-2.5 mm 
long, 0.5-1 mm broad; nectary chamber 1.5-
2(-3) mm deep; ovary 3-7 mm long at anthesis; 

fruit green to tan, sometimes suffused with pink, 
dry, with a few membranous, scarious-margined, 
minutely toothed or limbriate scales, 7-15 mm 
long, 5-12 mm broad, irregularly opening just 
below the middle or along a regular line of de
hiscence at the base of the ovary; seeds 1.2-2 
mm long, 1.9-3 mm broad; hilum not deeply 
indented. 

Distribution. A narrow endemic occurring in 
a series of small scattered populations in bad
lands near Myton, Utah. 

Representative Specimens. UTAH: DUCHESNE 
Co. Clay badlands of the Duchesne River Shale, 
near Parriette Canyon, Duchesne Co., Utah, 
5140', K. Heil & J. M. Porter SJNM (6911). 

It is unclear who first discovered this species; 
however, two of the first botanists lo document 
populations of S. brevispim1s were Larry England 
(United States Fish and Wildlife Service Species 
Enhancement) and Stan Welsh (Brigham Young 
University) in the early l 980's. This cactus has 
long been a curiosity to cactus honiculturists and 
collectors. It is extremely rare, growing at the 
base of Duchesne clay hills between 5000-6000 
feet elevation. Originally described as a variant 
of S. we1/a11dic11s (Hochst:itter's designation of 
the Utah populations of S. g/a11c11s at the specific 
level), this series of populations represents the 
only morphologically distinctive element asso
ciated with the previously circumscribed S. g/au· 
rns complex, in spite of apparent introgression. 

Morphological intergradation between this 
species and, presumably, S. g/a11c11s has been the 
subject of several studies by U.S. Fish and Wild
life Service. USDI Bureau of Land Management, 
and the authors. The distribution of S. brevispi· 
mis forrns a string of populations running cast to 
west. At the western eittreme, populations are 
characterized by plants with depressed-globose 
stems, shon radial spines lacking a lower central 
(hooked) spine and possessing very shon, barrel
shaped, pale-pink-colored flowers. Populations 
located at about the middle of this string are 
characterized by plants with globosc to more el
liptical stems, somewhat longer radial spines, a 
very shon (usually less than 5 mm) hooked lower 
central spine and flowers that are slightly longer 
and pink to purple in color. At the eastern extent, 
some populations appear to be highly intro-

. gressed forrns and technically should not be con· 
sidered as S. brevispinus. These plants are char· 
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Fig. I. An extremely rare caespitose form of Sc/erocacws bre,·ispinus. Duchesne, Co., Utah. 

acterized by elliptical stems and radial and central 
spines of the same length as in S. gla11c11s; how
ever. the lower central is often hooked, and the 
flowers are of the same shape and color as in S. 
glaucus. Other populations at the eastern limit 
of this species display little evidence of introgres
sio . 

�- brevispin11s is currently under review by the 
United States Fish and Wildlife Service for list
ing as a threatened or endangered species (L. 
England, pers. comm.). There is no question that 
this species is one of the most restricted taxa of 
Sc/erocacws. and there are numerous threats to 
its continued existence in the wild. 

5. Sc/erocactus parviflorus Clover & Jotter, llull. 
Torrey 801. Club 68:419. 1941. 

Ec/1i11ocac111s parvijlorns (Clover & Joncr) L. Ilcn, 
son, Cacti of Arizona, ed. 2: I 02. 19 50. 

Type. Clo,·er & Jo11er 1398. mouth of For· 
bidding Canyon in Glen Canyon, above Lc'C's 
Ferry, canyon of the Colorado. Abundant 20 mi 
above Moki Creek and fairly common at inter
vals along the lower San Juan River (MICH, 
holotype; US 2346042, isotype). = subsp. par
•·ijlonis. 

S. havasupaiensis Clover, Amer. Joum. !lot. 29: 172. 
1942. Echinocam,s parvijlon,s (Clover & Jot
ter) L. Ilenson var. l,al'Os11paiensis (Clover) L. 
Ilenson, Cacti of Arizona, ed. 2:104. 1950. 

Type. Clover 6406 . .. . on the top or Supai 
Formation in Havasupai Canyon, Arizona 
(MICH, holotype. lsotypes: MICH; US 
2346047, 2346049; POM 275262, 311353). a 

subsp. parvijlonis. 
S. havasupaiensis Clover var. roseus Clover, Amer. 

Joum. !lot. 29: t 72. t 942. Echinocacws pan·i
j/onis (Clover & Jolter) L. Denson var. rose1,s 

(Clover) L. Ilenson, Cacti of Arizona. ed. �: I 02. 
1950. S. H"/11pp/ei (Engelm. & Iligelow) Brill. & 
Rose var. rose,u (Clover) L. Ilcnson. Cact. Succ. 
J. (U.S.) JS: 104. 1966. 

Type. C/o,w 6-IOJ . . . .  in Ha,·asupai Can
yon, Arizona (MICH. holOl)P.,. lso1ypcs: US 
2346044. 2346045; POM 275269). = subsp. 
pun·i}lonu. 

S. con1or11,s Heal, Cact. Succ. J. (U.S.) 51 :25. 1979. 
Type. K. He,/ s.11 .. Canyontands National 

Park, Utah (UNM 64284, lsotypc: SJNM). • 
subsp. pamjlonis. 

Sclerocactus parvijlorus Clover & Joner subsp. 
intermedius (Peebles) Heil & Poner, comb. 
nov. 

S. panij/onis Clover & Jolter var. intermeditLJ (Pee
bles) D. Woodruff & L. Ilenson, Cact. Succ. J. 
(U.S.) 48:133. 1976. 

S. ifllermedi1uPeebll!S. Lcafl. West. !lot. 5:191. 1949. 
S. H"hippi<•i (Englcm. & Iligelow) Ilritt. & Rose 
var. intermedir,s (Peebles) L. Ilcnson, Cact. Succ. 
J. (U.S.) 38:102. 1966. 

Type. Pt'ebles & Purkt'r 147 I J. 9 mi SW of 
Pipe Springs, Mohave Co .. Arizona, 5000 fl 
(CAS 351112. lsotype: ARIZ). 

S. pan·ij/on,s Clover & Jolter var. blessingae W. H. 
Earle, Saguaroland !lull. 34(3):29. 1980. 

Type. Earle /0879/, Cane Beds, Mojave 
County, Arizona (ASU. lso1ypc: DES 18160). 
= subsp. 

Sc/erocactus parvijlorus subsp. terrae-canyon
ae (K. D. Heil) K. D. Heil & J. M. Poner, 
comb. nov. 

S. terrae-canyonae Heil, Cact. Succ. J. (U.S.) 51 :26. 
1979. 

Type. K. Heil s.n., Trachyte Wash, ca. 10 mi 
S of Natural Ilridgcs Nat'I Monument, San Juan 
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Fig. 2. A close-up of the Hat ribbon-like upper central spines and yellow ftowers of S. whipplei. 

S. whipp/ei (Engel. & Bigelow) Britt. & Rose var. 
pygmae11.s Peebles, Leaft. West. Bot. 5: 192. 1949. 

Type. Peebles & Smith SF/054, 15 mi N of 
Ganado, Apache Co., Arizona, 6200' (CAS 
351111). 

Figs. 2, 3. 
Tap-root solitary branching several times with

in 2.5-5 cm of the base of the stem; stems mostly 
solitary, depressed-globose, or globose to elon
gate-cylindroidal, 3-7(-14) cm long, 4-7(-11) cm 
in diam.; ribs formed by conllucnt tubercles, 13-
15; spines densely covering the stem; central spines 
4, the lower one purplish pink or reddish-brown, 
somewhat angled, hooked, 1.6-4.5 cm long, 0.5-

I mm in diam, the two lateral spines purplish
pink to white, 1.4-4.5 cm long, mostly I mm in 
diam, the upper one white, mostly flat, dagger
shaped, 1.7�.5 cm long, mostly 1.5-2(-2.5) mm 
wide; radial spines 5-12, white except for the two 
lower, which are mostly purplish-pink, 0.6-2.4 
cm long;j/ower buds with blunt tips, shorter than 
thick, opening in full sunlight; flower 2.2-3.2 cm 
long, 1.5-2 cm in diam; all/er tepals with greenish 
midribs and yellow margins, oblanceolate, ca. 20 
mm long, 5 mm broad; inner tepa/s yellow, ob
lanceolate, ca. 25 mm long, 6 mm broad;jilamems 
yellow, anthers yellow, style green or green tinged 
with yellow, papillose, stigma lobes light green, 

Fig. 3. S. whipp/ei growing in gravelly soils of the Shinarump Formation, Navajo Co., Arizona. 

i 

i 
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;-6:fmit green or tan, usually reddish at maturity, 
dry. with a few scarious-margined minutely 
1aothcd, membranous-fringed scales, 0.6-1.5 mm 
in diam, 0.8-2.5 cm long, dehiscing along a:1 ir
regular cleft, ovoid; seeds 2 mm long, 2 mm broad, 
1.5 mm wide. pyriform, shiny black. 

Distribution. Northwestern Arizona and 
southeastern Utah. 

.!epresentative Specimens. ARIZONA: 
,.\PACHE Co. 2 miles south of Lukachuki on 
gravely hills, K. Heil, 12 May 1986 (SJNM 6938). 
COCONINO Co. 15 mi northeast of Tuba City, J. 

& J. Da1·idso11 & .\[. Ca=ier. 28 June 1967 (ASU 
t 10953). NAVAJO Co. Ca. 2 mi northwest of Hol
brook, M. Gan=. D. Pi11ka1·a. E. Lehto. 7 June 
1967 (ASU 12391). Agalatha Peak, K. Heil, 13 
May 1983 (SJNM 2204). UTAH: SAN JuAN Co. 
Ca. 0.5 mi north ofBlulfon gravely hills, K. iletl, 

t 2 August 1993 (SJNM 8087). 
This species was among the lirst sclerocacti to 

b.: discovered and described. It grows on gravely 
and sandy hills, canyon rims and mesas at 5000-
6000' ( 1500-1800 m) in desert and pinyon-ju
niper communities. It is often difficult to find 
because plants may grow in grama grass clumps. 
and the spines resemble the dried leaves or the 
grass. 

Apparently S. wltipp/ei does not hybridize in 
the wild with any other species. Near Agalatha 
Peak, Arizona, this taxon grows in close prox
i1 :ity to S. pan-ijlorus; however, intermediate 
types have not been observed. 

This species has been the object of consider
able taxonomic confusion. Described in 1857 as 
EcM11ocact11s ivltipplei, from near what is now 
Petrified Forest National Park, it was published 
simultaneously with £. pol)'ancistrus. This was 
followed in 1863 by the description of£. p11bispi-
1111s and E. ivltipp/ei var. spinosior. both from 
western Utah. In 1922, when Brillon and Rose 
erected the genus Sc/erocact11s, they apparently 
m: :interpreted the morphological features of the 
type of S. ivltipplei, confusing it with S. spinosior, 
S. p11bispi1111s, S. gla11c11s and the then-unnamed 
S. pan-if/oms (note that these authors incorrectly 
described the flowers as purple). As specimens 
identifiable as Sc/erocacllls were accumulated 
(and in some cases deposited in herbaria) from 
northern Arizona, southern and eastern Utah, 
western Colorado and northwestern New Mex
ico, the natural tendency was to assign them to 
taxa previously described by Brillon and Rose 
(c. , Clover, 1938; Clover and Jolter, 1941 ). 
Much of the material was assigned to£. wlripplei. 
As closer investigation revealed patterns of vari
ation inconsistent with the material at the type 
locality and the type description of£. wlripp/ei. 
new taxa were described. There has, however, 
been a tendency to align these taxa with S. wltip
p/ei. In 1966 Benson reduced many of the named 
·taxa (i.e., S. parvifloms, S. lravas11paie11sis and 
varieties, and S. i11termedi11s) to varietal status 
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under S. ivltipplei. Castellcr, Pierce and Schwerin 
( 1976) continued with this practice by rdegating 
the newly discovered taxa in New Mexico to S. 
wltipplei as varieries lteilii and ree1·£•sii. In his 
1982 treatment of the cacti of the United States 
and Canada, Benson removed these taxa from 
under the S. ivl,ipp/ei umbrella, although some 
authors (Welsh, 1984; Welsh et al., 1994) have 
continued to maintain a very broad interpreta
tion of S. wltipplei to the extent that species such 
as S. gla11c1,s are treated at the varietal level or 
only in synonymy under S. wlripplei. Unfortu
nately, a broad interpretation of S. wltipplei leads 
to the realization that (with the exception of S. 
pol.)'ancistrus and S. mesae-1·erdae) the entire ge
nus Sclerocac11,s could be accommodated under 
S. ll'ltipplei. This may not be a problem if one
has no concern for the evolutionary process (de
scent, with modification), localized morpholog
ical differentiation, regionalization and restric
tion of gene-How, and historicai perspectives 
(phylogeny) within Sc/erocactus. If ease of pi
geon-holing is the primary goal, then a broad 
species-concept (and the broader the belier) is 
desired. We feel that a taxonomy should be based 
on an understanding of the evolutionary process 
and that taxonomies arbitrarily imposed on
groups can only lead to confusion and misun
derstanding of the taxa concerned and the pro
cess that produced their diversity. As a result we
have followed the lead of Benson ( 1982) and 
Woodruff & Benson ( 1976) in restricting our con
cept of S. wlripplei to the small, depressed-glo
bosc stemmed plants of the Little Colorado Riv
er drainage of Arizona, with flower buds that arc 
broader than long, yellow tepals that expand in 
the afternoon (under bright light conditions) and 
flowers that are cylindric to narrowly funnelfonn 
in shape with the perianth bracts not spreading 
widely. 

7. Sc/erocactus cloveriae K. D. Heil & J. M. Por
ter, nom. et stat. nov. 

S. whipp/ei (Engclm. & Oigdow) Britt. & Rose var. 
heilii Castcller, Pierce & Schwerin, Caci .. Succ. 
J. (U.S.) 48:79. 1976. 

Type. 1/eil )903A & B (syntypcs), nonhem 
San Juan County, New Mexico (UNM 49874; 
isotype, SJNM). 

S. whipplei (Engelm. & Bigelow) Britt. & Rose var. 
re,�·esii Castcucr, Pierce & Schwerin, Cact. Succ. 
J. (U.S.) �8:80. 1976). 

Type. 1/ei/ 4081. southern San Juan County, 
New Mexico (UNM 51072; isotype, SJNM). 

Figs. 4, 2 I .  
Stems solitary, 2-3, green, elongate-cylindri

cal, ovoid when young, 3.9-25(-30) cm long 
(mean= 11.4 cm; SD= 4.3), 4.8-12.5(-15) cm 
in diam (mean= 8.4 cm; SD= 2.2); ribs usually 
13, well-developed, the upper portion of the lll· 
bercles evident above the ribs, 5-14 mm long, 
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Fig. 4. S. clo,·eriae, Largo Canyon, San Juan, Co., New Mexico. 

4.5-15 mm broad, protruding above the ribs 5-
15 mm; areoles 4.5-8.5 mm diam, typically 9-
24 mm apan; central spi11es 8 (6-9), the lower 
one straw-colored to brown, high-lighted with 
purple or red, terete or somewhat angled, hooked, 
porrect, ( 1.5-)3-4.6 cm long, ca. 1.5 mm wide, 
turned or curving somewhat downward, the lat
eral centrals 5-8, similar to the lower but a bit 
shoner and usually not hooked, the upper central 
white or straw-colored, straight or curved, angled 

mm broad, irregularly opening just below the 
middle or along a regular line of dehiscence at 
the base of the ovary; seeds brown or black, 1.9-
3.5 mm diam, 1.2-2.5 mm long, hilum not deep
ly indented. 

Distribution. Nonhwestern New Mexico nonh 
to southwestern Colorado. Scattered from south 
of Albuquerque, New Mexico, nonhward along 
the San Pedro and Rio Puerco River Valleys to 
near Waterflow and northward into southwest
ern Colorado along the Los Pinos, La Plata, and 
Animas rivers. 

to flat, somewhat inconspicuous, triangular in 
cross section, 2.5-5.5 cm long, 1-2 mm wide, 
erect; radial spines 4 (2-6), basally 1.3-2 mm 
wide, acicular, elliptic or rhombic in cross-sec
tion; flower 2.5-3.5(-4) cm long (mean = 3; SD 
= 0.26), 1.6-3.1 (-3.6) cm in diam (mean = 2.3 
cm; SD = 0.4 7), exterior floral tube glabrous, 
minutely papillate; 0111er lepals greenish to pur
ple with brownish midribs, margins pink, purple 
or whitish, the larger oblanceolate, 10-18 mm 
long, 4-7.5 mm broad, mucronate, marginally 
membranous and crisped or minutely toothed; 
inner tepals purple, sometimes suffused with 
brown, the largest lanceolate, 15-22(-30) mm 
long (mean = 18.6; SD = 2.37), 4-6 mm wide 
at the broadest point (mean = 5.15; SD = 0.81 ), 
mucronate, somewhat irregularly toothed; fila
ments white, tinged with pink to pink-purple, 6-
10 mm long, anthers yellow, 0.9-1.2 mm long, 
0.3--0.5 mm wide; style tinged with pink or pur
ple, rarely green, 14.6-19.5 mm long, 1-1.5 mm 
in diam, covered with minute but conspicuous 
papillae; stigma lobes 5-8, ca. 1.2-2.5 mm long, 
0.5-1 mm broad; nectary chamber 1.5-2(-3) mm 
deep; ovary 3-7 mm long at anthesis;fruil green 
to tan, sometimes suffused with pink, dry, with 
a few membranous, scarious-margined, minutely 
toothed or fimbriate scales, 7-15 mm long, 5-12 

Holotype. The holotype is designated as K.

Heil 3903A. nonhern San Juan County, New 
Mexico (UNM 49874). 

Representative Specimens. COLORADO: LA 
Pu.TA Co. Valley of the La Plata, T. S. Bra11-

degee, 1875 (GH). NEW MEXICO: SAN JuAN 
Co. Blanco Mesa near Largo Canyon, K. Heil, 

28 October 1978 (SJNM 2664). R10 ARRtoA Co. 
I mile nonhwest of Lybrook, L. Be11so11. 12 June 
1965 (POM 317499). SANDOVAL Co. 2 mi south 
of San Ysidro, Ke11 Heil, 3 May 1986 (SJNM 
6913). VALENCIA Co. 2 mi east of Laguna Pueblo 
on low hills, Gil Wie11S, March 1970 (UNM 
45296). 

Recognition of S. c/01•eriae at the specific level 
is based in pan on the lack of definitive char
acters to align it with other species of Sclerocac

l11S with which it has been associated in the past. 
Originally designated as two weakly separable 
varieties of S. whipplei (Castetter, Pierce and 
Schwerin, 1976), the relationship of S. cloveriae 

to this species is far from unambiguous. Al
though S. c/overiae shares several features, i.e., 
flattened upper central spine, small flowers with,
perianth bracts that do not spread widely and: 
flowers that lack granular papillae, these char;r 
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acters are not uniquely derived (unambiguously 
apomorphic) in S. whipplei and are therefore not 
evidence of relationship. Indeed, the floral on
togeny of S. c/overiae is not the same pattern as 
described in S. whipplei (Woodruff and Benson, 
1976). The developmental patterns of the flowers 
are very similar to those found in S. pan•if/ontS. 
It is not surprising that Benson, in his treatment 
, Sclerocac/11S (Benson, 1982) included S. c/o
,•riae under S. parvij/ontS var. i111ermedius. A 

relationship between S. cloveriae and S. parvi
JlontS might be funher supponed by the overall 
size of the plants. In general, both species are 
large-stemmed. Again it is not clear that stem
size represents unambiguous evidence of rela
tionship, considering that large stems are also 
shared by S. polyancislntS. And though S. c/o
renae and S. parvij/ontS appear to possess similar 
tloral ontogenies, the distribution of that feature 
1roughout Sc/erocact11S has not been docu

mented. Moreover, S. clo,•eriae lacks large, gran
ular papillae on the pericarpel (as found in S. 
parvij/orus) and its flowers are significantly 
smaller than those of S. parvif/ontS. As a result 
of these conflicting morphologies, the phyloge
netic affinities of S. cloveriae remain nebulous. 

The specific epithet honors Elzada Clover, who 
conducted field studies of Sc/erocactus on the 
southern Colorado Plateau in the late l 930's. We 
have chosen a novel epithet rather than selecting 
:om existing varietal epithets in order to avoid 

any confusion. The two currently recognized va
rieties, S. whipplei var. heilii and S. whipplei var. 
reevesii, have no consistent morphological dif
ferences and should be considered one taxon. 
Also, because the circumscription is different than 
that implied by either of the type descriptions, 
we thought it appropriate, and within our right 
under the Code, to designate a new epithe•. 

7'1. Sclerocactus cloveriae subsp. brackii K. D. 
Heil & J. M. Porter, subsp. nov. 

Similis Sclerocactus cloveriae Heil & Poner in Hores 
scd in c aulis brevioribus et spinis cen1ralibus brevior
ibus diffcrt. 

Figs. 5, 14. 
Stems I (-2-3), green, elongate-cylindrical, 

ovoid when young, 2.9-7.5(-8.5) cm long (mean 
= 5.5 cm; SD = 1.39), 1.8-6.5(-7) cm in diam 
(mean = 5.2 cm; SD = 0. 96); ribs usually 13, 
more or less obscure to well-developed, the up
Pl · ponion of the tubercles evident above the 
riLs, 5-14 mm long, 4.5-15 mm broad and pro
truding above the ribs 5-15 mm; areoles 4.5-8.5 
mm diam; central spines 4(-5), mostly four, the 
lower one often absent, but if present, straw
colored to brown, highlighted with purple or red, 
tcrete or somewhat angled, hooked, porrect, 0. 7-
3. t cm long, ca. I mm in diam, turned or curving 

. somewhat downward, the lateral centrals similar 
to the lower but a bit shoner and not hooked, 3 
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or 4, the upper central white or straw-colored, 
straight or curved, angled to !lat, somewhat in
conspicuous, triangular in cross section, 1.5-3.5
cm long, 1-1.5 mm broad, erect; radial spines 
6-7 (5-8), basally 0. 9-1.5 mm broad, acicular, 
elliptic or rhombic in cross-section; flower 2.3-
3.5(-4) cm long (mean = 3 cm; SD= 0.37), 1.6-
3 cm in diameter (mean = 2.5 cm; SD= 0.47), 
e:tterior floral tube glabrous, not minutely gran
ular-papillate; outer tepals greenish to purple Y.ith
brownish midribs, margins pink, purple, or whit
ish, the larger oblanceolate, 10-15 mm long, 3.5-
7 mm broad, mucronate, marginally membra
nous and crisped or minutely toothed; i1111er tepals 
purple, sometimes suffused with brown, the larg
est lanceolate, 15-22(-30) mm long (mean = 19; 
SD = 0.20), 4-6 mm wide at the broadest point 
(mean= 4. 75; SD = 0.09), mucronate, somewhat 
irregularly toothed; filaments white, tinged with 
pink to pink-purple, 6-10 mm long, anthers yel
low, 0.9-1.2 mm long, 0.3--0.5 mm wide; style 
tinged with pink or purple, rarely green, 14.6-
19.5 mm long, 1-1.5 mm in diam, covered with 
minute but conspicuous hairs; stigma-lobes 5-8, 
ca. 1.2-2.5 mm long, 0.5-1 mm broad; nectary 
chamber 1.5-2(-3) mm deep; ovary 3-7 mm long 
at anthesis;fniil green to tan, sometimes suffused 
with pink, dry, with a few membranous, scari
ous-margined, minutely toothed or fimbriate 
scales, 7-15 mm long, 5-12 mm broad, irregu
larly opening just below the middle or along a 
regular line of dehiscence at the base of the ovary;
seeds 1.9-3 mm long, 1.2-2 mm broad, hilum
not deeply indented.

Holotype. K. Heil #8 f.19; sandy clay hills on 
the Nacimiento Formation, Kutz Canyon, San 
Juan County, New Mexico (SJNM 2695). 

Habitat. Sandy clay soils of the Nacimiento 
Formation, associated with Eriogom1m shock
leyi, Gilia formosa, and Swertia 111ahe11sis at 
5000-6000' ( 1500-1800 m). 

Distribution. Endemic to San Juan County, 
New Me:tico, occurring in scanered populations 
along a small ponion of the San Juan River Val
ley near Bloomfield. The subspecies extends nonh 
to near Aztec and south to near Dzith-Na-0-
Dithle. 

This subspecies was first discovered in the mid 
l 960's by Bob Reeves. These populations rep
resent an interesting but common pattern of 
morphological divergence in Sclerocact11S. As has 
been documented in many animals (e.g., Alberch 
and Alberch, 1981) and occasionally in plants 
(Guerrant, 1982; Lord and Hill, 1987), shifts in 
developmental rates with respect to the onset of 
sexual maturation has been a recurring theme in 
the evolution of morphological novelty. Such 
shifts in rates of development or heterochrony 
(Gould, 1977; Alberch et al., 1979) of organisms 
may come about in several ways. The rate itself 
may change. If the rate increases, the mature 
morphology is reached more quickly relative 10 
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Fig. 5. S. cloveriae subsp. brack1i in bloom, San Juan Co., New Mexico. 

the ancestral developmental paltem. If the rate 
decreases relative to the ancestral ontogeny, then 
it takes a greater amount of time to allain the 
mature morphology. Alternatively, the rate of 
development of the organism may stay the same 
but the timing of the appearance of some feature 
of interest (e.g., sexual reproduction) may change. 
The timing may be delayed or moved forward. 
In the case of S. c/overiae subsp. brackii. the 
timing of flowering has been moved forward so 
that an immature stem (by comparison 10 S. c/o
veriae subsp. cloveriae) is sexually mature. Such 
a hypothesis assumes that the ancestral devel
opment pattern is like that of subsp. c/overiae. 
There is some suppon for this assumption, based 
on a preliminary cladistic analysis of Sclerocac
llls (Porter and Heil, unpubl.). 

The distinction between subspecies brackii and 
c/overiae is striking when subsp. brackii begins 
seitual reproduction. Its stem is generally 3 cm 
or less in diameter (often about 2 cm) when llow
ers are first produced. This contrasts with the 
stems of subsp. cloveriae. which, on average, are 
11.4 cm long and 8.4 cm in diameter. At this 
early stage in stem development, adult-phase ar
eoles have not formed and juvenile spine ar
rangements are common. The juvenile spine ar
rangements are marked by five to seven short, 
white, radial spines (generally only four are found 
in subsp. c/overiae) and mostly four short central 
spines, one or none of them hooked (subsp. c/o
veriae usually has eight central spines, one of 
which is hooked). However, as subsp. brackii 
matures, the morphologies of the two varieties 
tend to be more convergent, both in stem and 
spine features. 

This subspecies is named in honor of Steven 
Brack, who has conducted numerous field studies 
of Sc/erocactus; he is owner of Mesa Gardens in 
Belen, New Mexico. 

8. Sclerocactus pubispinus (Engelm.) L. Benson 

Echinocactus pubispmus Engelm., Trans. Acad. Sci. 
St. Louis 2:199. 1863. S. pubispinus (Engelm.) 
L. Benson, Dct. & Succ. J. (U.S.) 38: 103. 1966. 
l'ediocac1us pub,spmus Arp, Caci. Succ. J. (U.S.) 
44:222. 1972. 

Type. Engelmann s.n .. Pleasant Valley, near 
Salt Lake Desert, according to Benson, 1982. 
=Goshute Range, White Pine County, Nevada 
(MO). 

Figs. 6, 15. 
Stems solitary (-2-3), green, depressed-hemi

spheric to ovoid, or cylindric, 2-15 cm diam, 1-
15 cm long, ribs usually 13, the upper portion of 
the tubercles prominent above the ribs, 6-17 mm 
long, 5-17 mm broad; areoles 3-6 mm broad; 
spines dense but not obscuring the stem, those 
of juvenile plants, and sometimes others, densely 
or sparingly white-pubescent, later glabrous; cen
tral spines 4 (0-6), the single lower central tan 
to brown, reddish or black, often hooked, 1-5.5 

cm long, lateral spines 2-4 (0-6), white, tan, red 
or reddish-brown, sometimes hooked, mostly 1-
2 cm long, the upper one white or dark-tipped, 
flattened, 0.5-6 cm long, 0. 7-2.2 cm wide; radial 
spines white or with dark tips, 8-11 (6-16), 
spreading, mostly 5-35 mm long, 0.3-1 mm 
diam; flower 2-4 cm long and in diam; outer 
tepals with pink to yellowish-brown, greenish
brown, or reddish-brown midribs and cream to 
yellow or pink to reddish-purple margins, mostly 
oblanceolate, 1-2 cm long, 4-8 mm broad; inner 
tepals cream with yellow to greenish or with red
dish-purple to red violet or lavender or brownish 
centers and lighter margins, mostly oblanceolate, 
1.5-2.5 cm long, 4-7.5 mm broad; filaments 
cream to yellow, green, or red-violet to pink, 6-

. 12 mm long, anthers yellow, 1-1.5 mm long; style 
mostly pink to reddish-violet; stigma lobes 5-
9(-10), ca 1.5-2 mm long, green to yellow;Jruit 
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Stems of S. p11bispinus (left) and S. blainei. 

green to pink, dry, barrel-shaped, with a few 
membranous slightly-scarious-margined, scales, 
(9-)10(-12) mm long and thick, splilling along 
2---4 venical slits; seeds black, 2-2.5 mm long, 3-
.J mm broad, 1-2 mm thick. 

Distribution. Western Utah and the nonh
. ,stem edge of Nevada. 

Representative Specimens. NEV ADA: ELKO 
Co. 6.5 mi S of Pilot Peaks, R. Foster, 25 May 
1979 (BRY 199701). WHITE PINE Co. Pleasant 
Valley, ca. 1/1 mi W of the Utah-Nevada State 
line, 8. F. Harrison & K. H. Thorne, 13 June 
1979 (BRY 202061). UTAH: BEAVER Co. Ham
lin Valley, ca. 1.25 mi S of Millard Co. line, S. 
L. Welsh, and M. Chauer(ey, 2 June 1980 (BR Y 
211220). Box ELDER Co. Mountains,£. F. Wie
gand, 8 August 1954 (POM 284745). IRON Co. 
!! ·ryl Desen. C. Lambert, 9 July I 939 (BR Y 
. J04).JUAD Co. Deep Creek Mountains, ca. 0.5 
mi E of Nubold Ranch, S. Welsh. R. Foster, and 
J. Henriod, 6 June 1978 (BRY 184086). MtL
LARD Co. West side of the Wah Wah Mountains, 
K. Heil, 15 May 1983 (SJNM 2202). TOOELE Co. 
Silver Island Mountain Range nonheast of Wen
dover, L. H. Bowker, 1969 (POM 317897). 

Sclerocac/us pubispinus grows on light-colored 
soils of limestone or dolostone origin and is very 
difficult to locate in the field. It is mostly at 6000-
6r•l0' (1800-2000 m) growing with sagebrush, 
1r ... Jscale, pin yon, and juniper. Benson ( 1982) 
recognized S. p11bispin11s and S. spinosior at the 
species level while S. Welsh et aL (1987) treats 
them as two varieties of S. p11bispim1S. There 
seems little question that these two species, along 
with S. blainei and probably S. sileri, form an 
alliance of related taita. The Wah Wah Moun
tains and Confusion Range appear to act as bar
riers to genetic eitchange between these two 1axa; 
however, in the few locations where the two taxa 

meet there seems to be hybridization. We treat 
these taxa at the specific level largely to maintain 
a consistant treatment across the genus. 

9. Sclerocacrus spinosior (Engelm.) Woodruff & 
Benson, Cact. Succ. J. (U.S.) .JS: 133. 1976. 

Ec/1111ocac11ts whipplei Engelm. &. Bigelow var. sp1-
11osior Engelm., Trans Acad. Sci. St. Louis 2: 199. 
1863. £. spinosior Hirschi, Monatsschr. Kak
lcenk. 11:89. 1901. E. spinosior Brandegee e., 
Brin. & Rose, Cactaceae 3:213. 1922 (Benson, 
1982, notes that the citation in B.&R., "Hirschi 
ex Purpus, Monatsschr. Kakteenk. 10: 119. 
1900", is incorrect). E. whipp/ei Englem. &. Big
elow f. spi11osior Schelle, Handb. K.ikteenkuhur 
158. 1907. Sclerocactw; whipplei (Engclm. & 
Bigelow) Brin. & Rose var. spinosior Engelm. 
ex Boisscvain &. Davidson, Colorado Cacti, 51-
52. 1940. S. spinosior (Engelm.) D. Woodruff 
& L. Benson, Caci. Succ. J. (U.S.)48: I 3 I. 1976. 
S. p11bispin11s(Engelm.) L. Benson var. spinosior 
(Engclm.) S. L. Welsh, Great Basin Naturalist 
44:52--69. 1984. 

Type. Enge/mann s.n .. 29 July 1859, Desert 
Valley, west of Camp Floyd, Utah (MO, lec
lolypc, consisting of flowers and seeds). 

Fig. 16, cover. 
Stem depressed globose to ovoid, mostly sol

itary, 4-15 cm long, 4.5-10 cm diam; ribs 13-
14, tuberculate; tubercles one-founh to one-half 
as high as rib beneath, 6-17 mm long, 6-15 mm 
broad; areoles circular to elliptic, 3-6 mm broad, 
6-12 mm apart; spines rather dense, those of 
juvenile plants densely white-pubescent; central 
spines white on juvenile stems and therefore on 
older (lower) parts of mature stems, the lower 
centrals of upper areoles 3, tan to brown, reddish 
to black, the upper central spines 4-6, the prin
cipal lower spines 1-2, mostly hooked, 2-3 cm 
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Fig. 7. S. mesae·•erdae with pink flowers. South of Shiprock, San Juan Co., New Mexico. 
Fig. 8. S. wrightiae with cream flowers. Cathedral Valley, Capitol Reef National Park, Utah. 
Fig. 9. S. gla11cus north of Dcbeque, Garfield, Co., Colorado. 
Fig. 10. S. bre•ispinus in bloom. Note the lack of-or extremely small-central spines. Duchesne Co., Utah. 
Fig. 11. S. pa,.if/orus subsp. parv,j/orus. Canyonlands National Parle, San Juan Co., Utah. 
Fig. 12. S. parvi}lorus subsp. intermediiu in full bloom near the Gooscnecks of the San Juan River, San Juan 
Co., Utah. 
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long, basally 1-1.2 mm broad, lateral centrals 2, 
the uppc=r central white, flat, 2--o cm long, up to 
t.5 mm broad; radial spines white, 6-10, spread
ing, the longer mostly 1-3.5 cm long, }lower 1-
4 cm diam and long; outer tepals with greenish
brown or reddish-brown midribs and pinkish 
margins, oblanceolate, mostly 1-2 cm long, 4.5-
7 mm broad, nearly entire; inner tepals reddish
·,urple to violet or lavender, narrowly oblanceo
lte, mostly 2.5 cm long, 6-8 mm broad, nearly 

entire;.filaments red-violet to pink, green, or yel
low; anthers yellow, 1-1.5 mm long; style mostly 
pink to reddish-violet, 1.5-2 cm long, stigmas 
5-1 O;fmit green and turning reddish at maturity, 
with up to 2 scales, barrel-shaped, 9-12 mm long 
and in diam, opening along 2-4 vertical slits; 
seeds 2-2.5 mm long, 3-4 mm broad, 1.5-2 mm 
thick (Benson, 1982).

Distribution. Southwestern Utah. 
Representative Specimens. UTAH: BEAVER 

:o. Pine Valley, south of Sewing Machine Pass, 
S. L. Welsh &M. Chatterley, 29 June l 980(BRY 
212559). IRON Co. Antelope Ranch near mile 
marker 33 on State 56, K. Heil, 17 May 1983 
(SJNM 2198). EMERY Co. 0.8 mi due east of 
Sevier Co. Line, 2 mi south of I-70, £. Neese, S.
Welsh, S. White, 15 June 1979 (BRY 198724). 
Mn.UJU> Co. Adjacent to Lawson Cove, Wah 
Wah Valley, S. L. Welsh.,\,/. Chauerley, 25 June 
1980 (BR Y 2124 70). JUAB Co. Thomas Pass, L. 

& £. Benson, 20 April 1963 (POM 306828). SE
itER Co. Joseph City, K. Heil, May 1980 (SJNM 
2630). 

This species has a long history of confusion. 
The type specimen is of such poor quality that, 
were it not for knowledge of the collection lo
cality, it could belong 10 nearly any sclerocactus. 
Moreover, there has been a long-standing con
fusion between S. spinosior and S. pan•i}lorus. 
This confusion dates back at least 10 Couher's 
1reatment of Echinocactus (1896:368): "As far 
,s known, £. whipplei is confined to the region 
,rits original discovery (valley of the Little Col

orado, nonhem Arizona}, and spinosior to the 
desens of southern Utah and southwestern Col
orado, a considerable distance to the north." This 
usage persisted in the literature (see Boissevain 
and Davidson, 1940) until Benson's treatment 
(1966a, b). Current interpretation is based on 
modem collections from the vicinity of the type 

because, as mentioned above, the holotype con
sists only of flowers and seeds. 

Sc/erocac/tlS spinosior is found east of the Wah 
'ah Mountains and Confusion Range and ex

tends east to the Colorado Plateau. It grows on 
igneous or calcareous gravels and is usualiy as
sociated with pinyon-juniper woodland, shad
scale, or sagebrush communities at 5000--o600' 
(1525-2000 m). 

10. Sclerocacrus blaind Welsh & Thome, Great 
Basin Naturalist, 45:553-555. 1985. 
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S. blainei S. L. Welsh & K. Thome, Great Basin 
Nat. 45:553. 1985. 

Tyl>", S. L. Welsh, 1.6 mi nonhcast of Cur
rant, Nye Couniy, Nevada (BRY). 

S. scMesseri K. Heil & S. L. Welsh, Great Basin Nal. 
46:677. 1986.

Tyl>". K. Heil s.n., Lincoln County, Nevada, 
Teniary lacustrine deposits, ca. 1464 m (BRY; 
lsotype, NY). 

Figs. 6, 17. 
Stems dark green, solitary or colonial, ellip

soid, obovoid, ovoid to cylindric, 3-15 cm tall, 
4-6(-8) cm wide; ribs 6-13; tubercles 12-18 mm 
wide, 8-10 mm long; areoles woolly, finally gla
brate; spines flexible, densely pubescent when 
young; upper central spine I, ascending, flat to 
trigonous, ribbonlike, curved, cartilaginous to 
bony, pubescent to glabrous, 3-5.5 cm long, 1-
2.5 mm wide, reddish brown to white; peripheral 
central spines 2, ascending, flat, ribbonlike, 
sometimes hooked, pubescent, 2-3 cm long, 0.5-
I mm wide, black to white; lower central spine 
I, ascending, flexible, irregularly hooked, pubes
cent, 2.5-4.5 cm long, to I mm wide, black, gray, 
tan, or white; radial spines 6-9 (-12), flattened, 
flexible, pubescent, 3-14 mm long, white;j/owers 
apical on upper end of the tubercles near the top 
of the arcoles and above the spines, funnel form, 
3-4 cm long, 2-3 cm wide, violet pink; 011/er 

tepals oblanceolate, finely irregularly toothed 
apically, mucronate, violet pink with brownish 
midstripes, 1.5-2 cm long, 6-10 mm wide; inner 
tepals oblanceolate, entire or slightly undulate, 
minutely toothed apically, violet pink, 1.5-2 cm 
long, 4-5 mm wide, .filaments red, anthers yel
low; stigma lobes 7-9, light green;Jniir dry, bar
rel-shaped, naked or with one or two scales, 1-
1.5 cm long, 9-13 mm wide, red to greenish red, 
dehiscing by a transverse break in the ovary wall, 
the perianth persistent; seeds 2 mm long, 3 mm 
wide, ca. I mm thick, pyriform with slightly flat· 
tened apex, shiny black, papillate, becoming less 
so near the hilum; hilum elliptic, I mm wide 
(Heil and Welsh, 1986; Welsh and Thome, 1985). 

Distribution. Iron County, Utah, and Nye and 
Lincoln counties, Nevada. 

Representative Specimens. NEV ADA: 
LINCOLN Co. Cathedral Gorge State Park near 
Panoca, K. Heil & D. Sclileser. 16 May 1983 
(SJNM 2205). NYE Co. I mi nonheast of Cur
rant, S. L. Welsh. 23 May 1981 (BRY 224612). 
UTAH: IRON Co. Lund, J. 81isek, April 1980 
(SJNM 2632). 

This is a peculiar series of populations related 
to Sc/erocacttlS spinosior and S. pubispimis. The 
flower size is larger and the upper central spine 
is longer than in either pubispinus or spinosior. 
The central spine number varies, and the number 
of hooked spines may number six, which is char
acteristic of S. po/yancistrus. However, we feel 
this tax.on shares more characteristics with S. 

spinosior than with S. polyancistnis. The dis
tinction between S. sch/esseri and S. blainei rests 
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Fig. 13. S. parvijlorus subsp. terrae-canyonae with typical yellow ftowers. Natural Bndges National Monument, 
San Juan Co., Utah. 
Fig. 14. S. c/overiae subsp. bracku in full bloom. Note the lack of central spines in some of the areoles. San 
Juan Co., New Mexico. 
Fig. IS. S. pub1spinus in bloom near the Dcsen Range Experimental Fann, Millard Co., Utah. 
Fig. 16. S. sptnosior near Joseph, Sevier Co., Utah. 
Fig. 17. S. blaine1 in Rower, Cathedral Valley, Lincoln Co., Nevada. 
Fig. 18. S. s1leri with light yellow ftowers, Houscrock Valley, Coconino Co., Arizona. 
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largely in stem shape. S. sc/1/esseri has a much 
narrower stem, but this seems scarcely enough 
difference to warrant taxonomic status. S. b/ainl!i 
is found in greasewood, galleta grass, shadscale, 
and sagebrush communities at 4900-5400' 
(1464-1830 m) on limestone and igneous gravel 
substrates. 

I .. Sclerocactus silcri (L. Benson) K. D. Heil & 
J. M. Porter, nom. et stat. nov. 

S. pubispinus (Engelm.) D. Woodruff & L. Benson 
var. sileri L. Benson, Cacti of Arizona, ed. ). 
23, 179. 1969. 

Type. P. H. Siler s.n. (F). I 888. Southern 
Utah; lsotypc (US). 

Fig. 18. 
Stems I (-2), green, depressed globose, up to 

5 5 cm long, 3.5-5.5 cm in diam; ribs usually 13, 
n JI well-developed, 111berc/es 7-12 mm long, 6-
15 mm broad and protruding above the ribs; 
areoles 3-4 mm diam, typically 12-15 mm apart; 
central spines 4, the lower white, gray or purplish 
tinged, angled, strongly hooked, slightly con
torted, 1.2-3 cm long, 0.5-1 mm wide, turned 
or curving somewhat downward, the lateral cen
trals 2, similar to the lower but a bit shorter, and 
usually not hooked, the upper central white to 
tan, recurved, strongly flanened, conspicuous, 
I 3-3 cm long, 0.75-2 mm wide, erect; radial 
s,>ines 6-8, basally 0.5--0.75 mm wide, acicular, 
elliptic in cross-section;J/ower 2.5-3 cm long, 2-
3 cm in diam, exterior floral tube glabrous; ower 
tepa/s with brownish and yellowish margins, the 
larger oblanceolate, 10-15 mm long, 5-8 mm 
broad, mucronate, marginally membranous and 
crisped or minutely toothed; inner tepals yellow, 
sometimes suffused with brown, the -largest lan
ceolate, 15-25 mm long, 5-7 mm at the broadest 
point, mucronate;ji/amentswhite, 7-10 mm long, 
anthers yellow, ca. I mm long, 0.3--0.5 mm wide; 
s; ·/eyellowish-green, 14-20 mm long, 1-1.5 mm 
in diam; stigma lobes 5-8 ca. 1.2-2.5 mm long, 
0.5-1 mm broad, nectary chamber 1.5-3 mm 
deep; ovary 3-7 mm long at anthesis;fr11i1 green, 
turning red, ovoid, dry, with a few membranous 
scarious-margined, minutely toothed or limbri
ate scales, 0.8-2.2 cm long, 0.8-1.4 cm broad, 
opening along two to four vertical slits; seeds 
black, 2. 75-3 mm diam, 2.25-2.5 mm long. 

Distribution. Coconino County, Arizona, and 
Clark County, Nevada. 

tepresentative Specimens. ARIZONA: 
CocoNJNo Co. Ca. 4.3 mi north of Alt. 89, up 
House Rock Valley, K. Heil. 13 May 1986 (SJNM 
6946). Paria Plateau, T40N, R4E, S20, R. Gier
isc/1, 25 June 1987 (ASC). 

This is an unusual little cactus with charac
teristics similar to both Sc/erocac/lls whipplei and 
S. spinosior. The spination and flower color is 
reminiscent of S. whipplei; however, the fruit de-
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hisces (by 2-4 longitudinal slits) as in S. spino
sior. 

J. Busek (1983) applies the name S. p11bispi1111s 
var. sileri to those cacti in southwestern Utah 
and Nevada; however, S. p11bispinus. S. spino
sior. and S. blainei of the Great Basin are not 
the same species as S. sileri, which is found on 
the Arizona strip. 

This cactus is very difficult to locate in the 
field, which is probably for the best, as it appears 
to be quite rare and potentially in need of pro
tection. It often occurs in grama grass, associated 
with drop seed, yucca, hedgehog cactus, sage
brush, snakeweed, pinyon, and juniper. 

12. Sclerocactus pol)•ancistrus (Engelm. & Big
elow) Britt. & Rose, Cactaceac 3:213. 1922. 

Eclrinocactus pol)'Clncistrus Englem. & Bigelow, Proc. 
Amer. Acad. ):272. 1857. Pediocactus po/yan
cistrus (Engelm. & Bigelow) Arp, Caci. Succ. J. 
(U.S.) 44:222. 1972. 

Type. Bigelow s.n .. head of the Mojave, 15 
March 1854 (MO). 

Hermit Cactus (Fig. 20) 

Stems solitary or in clusters, cylindroidal or 
elongate-cylindroidal, I 0-40 cm long, 5-9 cm in 
diam; ribs well-developed, 13-17; t11berc/es ca. 
12 mm long, IO mm broad; areoles elliptic, most
ly 9 mm apart; spines dense and obscuring the 
stem; central spines 9-11, the 6-8 lower and lat
eral central spines red or reddish-brown, rarely 
yellow, 3-4.6 cm long, I mm wide, mostly 
hooked, upper central spines mostly 3, white, 
flat, mostly 3.7-8.6 cm long, 1.5-3 mm wide, 
mostly hooked; radial spines white, 10-18, 5-6 
cm long, flat, straight; flower ca. 5 cm diam, 5-
6 cm long, with a spicy, pungent odor; outer 
tepa/s with greenish-purple midribs and rose
purple or magenta margins, cuneate-spathulate, 
mostly 25 mm long, 6-9 mm broad; i1111er tepa/s 
rose purple to magenta, the largest ovate-lanceo
late, 24-40 mm long, 9-12 mm broad;/ilaments 
greenish-yellow, 6-12 mm long; anthers cream
colored, nearly 2 mm long, I mm broad; style 
green to cream, mostly 2.5 cm long, 1.5 mm 
diam, smooth, with 8-10 grooves; stigmas pink, 
mostly IO; ovary at maturity with a few white 
scales;fntil green to tan, dry at maturity, barrel
shaped, 2.2-3 cm long, 1.2-2.1 cm diam; seeds 
shiny black, 3 mm diam, 2 mm long, I mm thick, 
finely papillate. 

Distribution. Mojave Desert of California; 
Esmeralda and Nye Counties in Nevada. 

Representative Specimens. CALIFORNIA: 
INYO Co. Red Rock Canyon, H. Rush, 15 May 
1948 (POM 432261). KERN Co. Redrock Can
yon, L. Benso11, 24 April 1932 (POM 273961). 
SAN BERNARDINO Co. One mile south of Oro 
Grande, L. Benson, 11 May 1968 (POM 317492). 
NEVADA: EsMERALDA Co. Near Pinyon Hill, 
White Mountains, V. D11ran, 17 June 1930 (POM 



Fig. 19 (upper left). S. wrightiae with pink ftowen. Cathedral Valley, Capitol Reef National Parle, Utah. 
Fig. 20 (upper right). S. po/yancistrus with garnet-colored Dowen, near Goldfield, Nevada. 
Fig. 21 (lo,rer lefl). S. cloveriae, Farmington, San Juan Co., New Mexico. 
Fig. 22 (lower right). S. nyensis growing in volcanic tuft" near Tonopah, Nevada. Photos: Figs. S and 18 
Dave Schleser; all othen by Ken Heil. 
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Fig. 23. Distribution of six species of Sclerocactus in Arizona, Colorado, New Mexico and Utah based on 
berbarium collections. 

219826). NYE Co. Ca. 12 mi east ofTonopah, 
Toiyabe National Forest, K. Heil, 16 May 1986 
(SJNM 6935). 

Sclerocactus po/yancistrus grows on rocky soils 
in the Mojave Desen at 2500-7000' (750-2100 
m). This species, the type of the genus, is a par
t1 :ularly unusual member of Sclerocactus. It is 
tl.e only member of the genus that lacks papillae 
on the style, and its style possesses grooves, 
somewhat reminiscent of those in Ferocac111s. S. 
po/yancistrus is also the largest species, grows the 
funhest west, produces the largest flowers and 
longest spines, and is found at the lowest ele
vation. S. po/yancistnts and S. nyensis are the 
only representatives of sclerocacti found in the 
Mojave Desen. 

The conlrasting red and white spines, and large 
flowers make this one of the most attractive of 
the Sclerocactus species. 

13. Sc/erocactus nyensis Hochstiiner, Succulen
ta 71(6):247-262. 1992. 

Type. F. Hochstiiuer, 105; West Nye
County, Nevada (HBG).

Fig. 22. 
Stems solitary, or 2-3, globose, cylindroidal or 

elongatc-cylindroidal, 5-12 cm long, 4-5 cm in 
diam; ribs well-developed, 12-15; tubercles 10-
12 mm long, IO mm broad; areoles elliptic, most
ly 13 mm apan; spines dense and obscuring the 
stem; central spines 4-1, the 3-5 lower and lateral 
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Fig. 24. Distribution of three subspecies of S. parvif/onts in Arizona, Colorado, New Mexico and Uwh based '. 
on hcrbarium collections. k: 
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central spines red or reddish-brown, 2-3.6 cm 
long, 0.75 mm wide, mostly hooked, upper cen
tral spines mostly 1-2, white, flat, mostly 2.5-
4.5 cm long, 1.5-2 mm wide, rarely hooked; ra
dial spines white, 12-17, 8-12 mm long, flat, 
straight;}Tower ca. 2-2.5 cm diam, 3-4 cm long; 
outer tepals with greenish-purple midribs and 
rose-purple or magenta margins, cuneate-spath
ulate, mostly I 0-17 mm long, 5-8 mm broad; 
inner tepals rose purple to magenta, the largest 
ovatc-lanceolate, 18-22 mm long, 6-8 mm broad; 
filaments green, 6-12 mm long, anthers cream 
to yellow, nearly I mm long, 0.5 mm broad; style 
green, mostly 2 cm long, I mm diam; stigmas 
green, mostly 10; ovary at maturity with a few 

white scales; fruit green to tan, dry at maturity, .f 
barrel-shaped, 1.5-2 cm long, 0. 7 5-1.5 cm diam; ? 
seeds shiny black, 3 mm long, 2 mm wide, I mm 
thick, irregularly furrowed. 

Distribution. Esmeralda and Nye counties, 
Nevada. 

Representative Specimens. NEVADA: 
EsMERALDA Co. Ca. 3 mi south ofTonopah, 1.3 
mi south of old highway entrance on both sides 
of U.S. 95, Heil & Porter, 15 May 1986 (SJNM, 
6958). NYE Co. 10 mi south of Warm Springs,' 
K. Heil. 16 May 1983 (SJNM 2773). 

Sclerocactus nyensis has the appearance of a 
dwarf S. po/yancistrus; however, the seeds differ 
slightly from other sclerocacti. S. nyensis pos�' 
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Fig. 25. Distribution of five species of Sclerocactus in Arizona, Nevada and Uwh based on hcrbarium collec
tions. 

sasses seeds that are furrowed or grooved, much 
as in a prune. This species is very likely another 
paedomorphic derivative. It has many of the 
characteristics shared by other presumed pae
domorphs: globose stems, increased frequency of 
reproductive plants lacking central spines, and 
short, more or less barrel-shaped flowers. 

S. nyensis was first discovered by Richard May 
in the early I 980's, growing on volcanic tulf and 

other volcanic deposits near Warm Springs and 
south of Tonopah at an elevation of approxi
mately 5250-5700'. This cactus is usually found 
in full sunlight, but a few were found growing 
under desert shrubs. It blooms in mid-May. 

There has been a considerable amount of con
fusion with the nomenclature of S. b/ainei, S. 
sch/esseri, and S. nyensis. S. schlesseri was orig
inally described in 1986 by Heil and Welsh, with 
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Fig. 26. Distribution of S. po/ya11cistnu in California and Nevada based on herbarium collections. Maps by 
J. Mark Poner. 

the type specimen coming from Cathedral Gorge 
State Park near Panoca, Nevada. S. blainei was 
described in 1985 by Welsh and Thome, with 
the type specimen from near Currant, Nye Coun
ty, Nevada. There are not enough differences be
tween S. schlesseri and S. blainei to warrant tax
onomic status for S. schlesseri, therefore it is 
reduced lo synonymy. 

Hochstlltter (I 993c) implies that S. nyensis was 
originally described by Welsh and Thome in 1985 
as S. blainei, which Hochstiitter considers a hy-

brid between S. po/yancistn,s and S. schlesseri. 
The S. nyensis that Hochstaner describes is not 
the same material as that found at Currant (S. 
b/aine1). Therefore, S. nyensis represents a spe
cies different from S. blainei. 
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Mexico; Dr. uirry Milich, University of California, 
Davis. California; Dr. Dave Schleser, City of Dallas. 
Dallas, Texas; Glenn Vandre, Phoenix, Arizona; and 
Grady Williams. Farmington, New Mexico. 

For informative discussion, thanks go to Dr. E. F. 
. -'.nderson, Desen Botanical Garden. Phoenix, Arizo
na; the late Dr. Lyman Benson, Pomona College, Cal· 
,fornia; Steven Brack, Mesa Gardens, Belen, New l<lex
ico; the late Dr. Edward Castetter, University of New 
Mexico; Dave Ferguson, Belen, New Mexico; Lucy Jor
dan, United States Fish and Wildlife Service, Salt Lake 
City, Utah; Dr. Elizabeth Neese, University of Cali· 
fornia, Berkeley, California; Dr. H. E. Owen, Salida, 
Colorado; Prince Pierce, Albuquerque, New Mexico; 
Dr. Stan Welsh. Brigham Young University, Provo, 
Utah; and Dr. Alan Zimmerman, Tucson, Arizona. 
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